There is a striking dependence of the evaporation deposition geometry (i.e. angular distribution of the incident vapor beam) on the properties of deposited conductive films. This paper discusses solderability, adhesion and long-term stability of adhesion of Ti-Pd-Au, Ti-Au and Ti-Cu films. In all cases the above properties were improved by an evaporation deposition geometry with steep angles of the incident vapor beam.
INTRODUCTION
It is a common experience of all practitioners of evaporation deposition technology that films deposited in two different deposition systems will sometimes exhibit very different properties. Thus it would seem not to be possible for a deposition technique chosen for one system to be used with the same results in another. The same is true even if measurable external parameters such as the type of source, the deposition and substrate materials, the starting pressure, deposition rate, soak time, glow-discharge and precleaning time, glow-discharge gas composition, residual gas composition, substrate temperature, etc., are absolutely identical. It is often overlooked that the difference between the arrangement of source and substrate in the two systems causes the substrate to experience the deposition process differently, More precisely, the angular range over which the source, is "seen" by the substrate during film deposition will differ from one system to another. Although properties such as the reflectance of aluminum films leaching 2 and the solderability 3 of Ti-Pd-Au films have long been known to be influenced by the deposition angle, calculations of deposition geometries 9 ,1 o,7 ,s have in the past served almost exclusively for evaluating the thickness uniformity of films. Only step coverage and the metallization of through holes, which are likewise influenced by the deposition angle, have been investigated in detail.
,1
The very simple method of using coordinate transformations to calculate the angular distribution of the incident vapor beam at a substrate point during one complete deposition run has already been described elsewhere. 1, 5 Figure 1 a shows, as an example, a cross section through this angular distribution. The distribution pattern is in this case a skew cone. The substrate point is hit from the direction of the x-axis at a shallow angle and from the direction of the negative x-axis at a steep angle. 
RESULTS
The results are summarized on a qualitative basis in Au film thicknesses were between 200 nm and 520 nm. Figure 6 shows the result. No dependence of the dissolution rate on the Au film thickness could be determined, but the influence of the NiCr film (sputtered or evaporation deposited)was observed. The dependence on the deposition angle is here more pronounced than in the case described above. Once again a comparison of the test pads following the dip soldering test (Figure 7 ) shows a marked difference between films deposited at a steep angle and those deposited with a shallow angle. The film on the left was deposited at an angle of (R)s o 14 and dip-soldered seven times for 5 seconds, while the film on the right was deposited at an angle of (R)s o 42 and already became completely detached after 3 seconds. 
